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® Motivation for a dark sector
® Basic experimental setup; Rate estimates

® Current limits/sensitivities:
® Dark photons, axions, dark higgs, dark matter ...

® [or discussion: prospects with Project X!
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A Light Hidden Sector?

e Light SM gauge singlet matter and new forces weakly
coupled to ordinary matter largely unconstrained

o Singlets existin SM: L.er,dr,ur, H, N
* Many possibilities for very weak interactions

 Could address various experimental &
observational anomalies

* Predicted in many BSM & top-down scenarios

* Discover new principles in unexpected places!



Hidden particles Portal

® Dark photons —%BWVW
® Dark scalars (1S + \S*)H'H
® Sterile Neutrinos LHN
e PNGB O g
S [ Py Y
1
® Dark Matter LIRS

G PXX + 9¢Pqq + - ..



Proton Beam - Target Setup

Target Beag i rStto & Detector
y 5
— <
o

| |0m -100km |




Event rate estimates:

Nevents — Nprod X Pdet

Production:

|) Direct production: Nyoq = 0(pA = Y X) x (NpornrLT)

Nprod = N x Br(H — Y + X)

Detection (via decay to visible matter (e.g. leptons) :
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Experiments

Experiment NpoT Energy d
CHARM 10%® 400 GeV | 480 m
LSND 10%? 800 MeV | 30 m
MiniBooNE 1021 9 GeV | 540 m
NuMI/MINOS 102° 120 GeV | 1 km




Dark Photons
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Dark Photons
BB, Pospeloy, Ritz

10_3§ ‘ R I I R R B R

LSND .

- : 10~
Production via

p+ A1+ X K 107

followed by 107
7 vV — ’7€+€_ -
—9_ | Lol | Lo il
10 1073 1072 107!



Dark Photons

LSND

Production via
p+ A7’ +X
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BB, Pospeloy, Ritz

Dark Higgs
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Dark Higgs

LSND: my — YV R/
MiniBooNE: p,w — V'

NuMi/MINOS pA — VA
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Pseudo-Nambu
Goldstone Bosons

Essig, Harnik, Kaplan, Toro
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PNGBs

CHARM, LSND,
MiniBoone, MINOS

Production via
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Dark matter beam |
BB, Pospelov, Ritz
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Dark matter beam

deNiverville, Pospelov, Ritz

108 YN — YN 1078 XN = XN
my, = 1 MeV m, = 50 MeV
10-7 PRI RPN BTN R R 10-7.|...|...|...|...
50 150 250 350 450 150 250 350 450
my, (MeV) my, (MeV)
To,n — YV MiniBooNE

V — xvx



Dark matter beam

deNiverville, McKeen, Ritz
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Project X: New high-intensity proton source
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Closing thoughts

* Weakly-coupled, light particles are a generic & exciting possibility
for physics beyond the Standard Model

e Can be systematically explored via portals

* Proton Beam-target experiments offer complementary sensitivity
to other probes

* Provide another physics rationale for the experimental program
at the intensity frontier

Question:
What is the best way to utilize/expand existing experimental
infrastructure for a more comprehensive physics program?
Especially in the context of Project X?



Backup



® How should hidden sector physics be probed with proton
beams? Several levels:

® A) Low-level:interpret existing searches from neutrino,
muon, kaon, nuclear experiments.

® B) Mid-level: suggest dedicated searches for hidden sector
states/effects for neutrino, muon, kaon, nuclear
experiments.

® () High-level: Carry out dedicated experiments to
produce and detect hidden sector particles

® Cost? Focus on beam-line! Target Detectors?

Monitors? Can we make devices multi-purpose, e.g.
muon & kaon facillities?



Where to gain in sensitivity!?
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Production:

What is mass of Y? |
Energy of beam? Bigger target?
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Nprod — O'(pA — YX) X (NPOT nT LT)

T

Target type, Increase power!
High Z? decrease energy?



Where to gain in sensitivity!?

Detection:

Bigger Detector?
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